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INTRODUCTION
• The enterprise Model based on an analysis of the organisation, its distinct operations, culture, partners and supply chain based on their interaction with information through time (also referred to as process).
• Technological needs to facilitate the implementation of the predefined strategy (also referred to as technology and systems).
• Implementation & Change Management to manage the transition and support the implementation of the strategy (also referred to as people).
Prior to presenting the findings, it is necessary to differentiate between IM and other associated concepts in both research and practice.
Information Management and Knowledge Management
Hicks et al (2006) explain that significant research has been conducted into Knowledge Management (KM) practices within organisations, particularly explicit KM, as being synonymous or indeed interchangeable with Information Management. Davenport (2000) and Ghani (2009) relate this to KM being a key driver for improving IM. There are a plethora of definitions for KM including those put forth by Webb (1998); Davenport and Prusak 2000; Carrillo and Chinowsky (2006) . Robinson et al (2005) define KM as the means through which knowledge (in the broadest sense) is exploited and transformed for organisational use. Its continuous importance is predicated on an increasing appreciation of the strategic significance of knowledge as a competitive resource in a modern knowledge economy (Egbu, 2004) . Bishop et al (2009) argue that the breadth of KM includes soft or human components as well as hard or explicit elements. Thus while Knowledge can be explicit codified, shared and exchanged as information products, its scope is much broader than information as not all knowledge can or indeed would require codification. KM should therefore not be synonymous with IM. As similarly observed by Davenport and Marchand (2000) , IM can enable KM and is a significant component of it, but does not in itself represent a KM solution. IM also extends to the administration of content through their lifecycle most of which fall outside the scope of KM, even though similar processes, technologies and practices may be employed in both fields. This research considers explicit knowledge as a type of information and therefore a part of IM but the scope of this study and indeed IM in general is inherently different from KM research and practice.
Information Management; Information Systems and Information Technology
Also identified in the literature was the extensive research into Information Systems and technologies including Document Management Systems, as part of Information Management research. The three areas of Information Management (IM), Information Systems (IS) and Information Technology (IT) are frequently used interchangeably further amplifying this apparent lack of clarity (King et al, 1988; Marchand, 2000) . For example, Maddison and Darnton (1996) present an approach to aligning Information Management with organisational processes which puts emphasis on IS and IT, neglecting IM.
Similar findings are apparent in the works of Craig and Sommerville (2006) and Hicks (2007) . The result is a largely technological view of Information Management that excludes the organisational dimension.
While all three areas focus on information, the emphasis placed on certain themes make each a distinct field of study with different requirements and focus areas. Marchand (2000) outlines these streams as:
• IT is primarily concerned with the infrastructure of the organisation ranging from desktop based infrastructure to servers and networks, with emphasis placed on reliability, responsiveness, flexibility and ease of use of the various technologies;
• IS focuses on the applications and database software which perform defined business functions ranging from design, manufacturing and production to accounting, human resource management and other associated processes within the organisation; and
• IM relates to the information required to carry out distinct tasks/processes. It is strategy and process driven aligning with the various business units across the organisations. The emphasis here is on developing a suitable approach to managing and leveraging content to support business processes.
Each stream, with its distinct paradigm emphasises that organisations can choose to gain competitive advantage through technology (IT); software (IS); or information (IM) (King et al, 1988) . Inter-relationships and interdependencies do exist between all the above streams. However, a focus on IT or indeed IS does not imply a focus on IM as neither IT nor IS focus on the content or information which an organisation creates or uses; or the behavioural dimensions of managing information (all of which are the focus of IM).
Thus while appreciating the need for and importance of IT and IS, this research focuses on IM.
Information Management in the construction Industry
The Design and Construction process is composed of numerous stakeholders and participants working together as a "temporary enterprise" through a procurement process to develop and implement unique solutions to meet client needs (Caldas, 2003; Craig and Sommerville, 2006) . The solutions resulting from this often complex interaction are developed through the creation and continuous exchange of information (Anumba et al, 2008) . Due to the critical nature of this information for executing the task at hand, managing it has been identified as crucial to effective project delivery ( While organisations in the Construction Industry primarily work on projects, a merely project centric view does not represent all the information created, shared and managed within organisations, nor does it enable organisations working on multiple projects to manage cross-project information. Neglected are the internal company specific IM challenges posed by increased digitization of corporate information.
Managers also lack an understanding of the broader issues around IM, the type of information various people within their organisations need and want, and critically, how to develop and implement a suitable IM strategy to support their respective organisations (Davenport 2000) . There exists a need to develop an effective inter project approach to support IM process within organisations. This paper looks presents the findings from a detailed study into IM in construction organisations. The specific methods employed and the findings from the research are presented below.
OUTLINE METHODOLOGY
A thorough review of related literature established the state of the art in IM; KM; Content Management; Enterprise Content Management and Document Management. Semi structured interviews were then carried out with IM experts taken from a sample of organisations within the Construction Industry. As the sample size sought was principally illustrative (in line with a principle of conducting case study research (Yin 2003)), a non probabilistic purposive sampling approach was used to identify a sufficient sample.
Twenty five organisations were targeted based on their status as consulting organisations within the Construction Industry; and their size as medium -large consultancies. All companies have headquarters in the UK with all but one having significant international operations. The annual Construction Industry ranking by the Building Design magazine (2009) was used to define the initial shortlist. These consisted of architectural firms (14) and multi-disciplinary consultancies (11) . Experts within each of these organisations responsible for IM were specifically targeted with email requests, 11 of whom accepted.
In a study of sufficient sample sizes using non probabilistic purposive sampling, Guest et al (2006) found that a sample of twelve was sufficient to establish a stable view of parameters, particularly if the research is aimed at describing perception or behaviour among participants. Similarly, Romney et al (1986) also explain that even a sample of four may be sufficient to provide an accurate explanation of phenomena so long as these four were experts in their field. In total nine interviews were carried out with Senior Partners (2); Directors (2); Group Knowledge Managers (1); IT Systems professionals (3) and a Senior Business Analyst (1), all of whom were experts responsible for IM and/or KM within their respective organisations.
As purposive samples were sought (where participants are selected based on the research criteria) not probabilistic sampling, the sample size was considered sufficient to meet the research objectives. The organisations involved in the research are listed in table eight below (note: the data on the number of employees was taken as of August 2008 when the sample was defined). The analysis was carried out following the thematic analysis process as outlined by Boyatzis (1998) . The process required the iterative reading (in detail) of the textual data to identify appropriate themes (the complete process is illustrated in fig. 1 
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RESEARCH FINDINGS
The following section is divided into four parts. First a general overview of the current state of IM practices within all the organisations is presented to put the results in the appropriate context followed by details of all three categories.
General Information Management Practices Scope
The organisations differed in their overall perception of IM. Differences were also apparent in the relationship between IM and KM practices. All but one has distinct teams for each with limited mutual lines of reporting. For all however, there is a significant working relationship between both teams in agreeing, implementing and pursuing a collective vision for improving company performance. IM strategy and overall corporate strategy were also found to be linked in all the organisations. The nature and extent of this link however varied considerably from one organisation to the other. For four of the organisations it is a very direct link, with the IM strategy modelled to support their long term aspirations. For example, one interviewee explained "All the reasons that we're doing this, relate back to the company 5 year plan, which is the operational strategy, so all of the rationale and hence the requirements support the corporate strategy". For the other five, there is no conscious link but a more general organisational need to better manage information to improve front line project delivery processes. As one interviewee put it, "It's never really been thought through in quite those clinical terms".
Use of Technology
Multiple technological platforms rather than a single enterprise wide solution are used by eight of the nine organisations to suit various needs. For example, five organisations use a web based Content Management System to capture and disseminate knowledge around the company while four organisations have a Document Management System for managing project documents. As an interviewee explained "there isn't one tool, there's CAD, GIS, documents and email management and so on. It's a suite of systems". All the organisations regularly deploy extranets and ftp sites to meet project needs such as facilitating the exchange of information between project teams. However, even where these are used, the primary storage medium in all but one of the organisations is the network drive.
The organisations also differed in the extent to which technology was used for managing electronic content. One interviewee explained that a decision was made to minimise the use of technology as they found few solutions that add value to their chosen methods of operation. Within five organisations however technology is extensively used to support core processes including enterprise-wide Knowledge Management Systems; Document Management Systems and Extranets. Generally, the following factors were identified as impacting on the selection of appropriate tools to meet company needs.
• The nature of the company's projects (either generally or specific demands of each project);
• The geographical distribution of projects and offices;
• Skill sets available to support the technology through its lifecycle;
• Previous experiences in using a similar technology;
• The distinct task or series of tasks to be carried out either across the enterprise or on projects (or both) which the technology is expected to support;
• The robustness and usability of the system; and
• The cumulative cost of procuring and maintaining the technology over time
Use of Metadata, taxonomies and Naming conventions
Naming conventions and not metadata are exclusively used in three organisations. Five organisations whilst also using naming conventions for projects, confirmed having a metadata and taxonomy standard either being developed or currently being implemented across the company. For one organisation however, a conscious decision was made to not use metadata.
The interviewee explained "I don't think that many people have found that categorising things is helping them a great deal in the design process if
I'm being honest". The naming conventions used in the eight organisations were observed to be either entirely bespoke or variants of the BS1192:2007 standard. Similarly six organisations who anticipate a move towards the use of standard metadata enterprise wide explained that any standard they will use will be bespoke. As one interviewee explained "yes it'll be designed to fit our internal needs but certainly fits within ISO 9001".
Details of the three categories; Drivers, Constraining factors and Barriers identified are presented below.
CATEGORIES 1: DRIVERS
The drivers are defined as those themes which form the principal impetus for developing a holistic approach to IM. The themes include:
Improve Product
Improving IM is perceived as being necessary for improving the quality of products offered to clients and appropriate IM strategy to support it. While this theme was consistent across all the interviewees, the extent of its influences was unclear as for example, it was unclear whether project specific requirements were a bigger influence that the broader corporate strategy.
Project Factors
The project based structure of construction organisations also impacts IM practices as one interviewee put it, "we're very much project based and everything the company does is project by project literally and that very much relates to how we manage the information as well". Three factors identified here include:
Scope of Project Services
The scope of services offered by an organisation impacts on the feasibility of having a singular approach for managing information. For example, one organisation (a global architectural practice) focuses on conceptual design. 
our information) is not structured in that way. So its not as if we are a manufacturer of widgets and we discovered a new way to take a penny off the cost of a widget and therefore we make that knowledge known".
The fluid nature of work here, the speed at which information is created (and discarded); and the very limited need to re-use project information implies that the strategy adopted here will be different to that adopted by an architectural practice focussed on say detailed design. This theme resonated across all the other interviewees suggesting an association between the tasks carried out within an organisation; its inherent processes and the way the organisation either manages or needs information to be managed.
Diversity of Projects
A similarly influencing factor is the variety of projects an organisation engages in. 
Future Innovations
Emerging innovations in three key areas were identified as potentially impacting on the nature of IM strategy within organisations.
Processes and practices
Changes will invariably emerge in the future in the way tasks are carried out and people collaborate with each other both internally as well as across organisations. Organisations will also be driven to leverage the increasing capabilities technology will offer to streamline processes and make work easier for their
staff. As an expert explained "certainly for us now and looking into the future, one of the key challenges that I see we face is further streamlining our procedural things by just making it more straightforward continually. I think technology has moved on there and we have to kind of use that".
Content and Technology
Evolving technologies and new types of content will also impact on current approaches to IM. Particularly highlighted by the interviewees were innovations in Building Information Modelling (BIM), Geographical
Information Systems (GIS) and cloud computing with its enhancement of Software-as-a-Service (SAAS).
As one interviewee explained, the emergence of software as a service is particularly appealing to progression". Just as the current approaches to IM were designed to support the current processes and structures of organisations, future evolution of the said management structures will invariably require an evolution of IM practices.
CATEGORY 3: BARRIERS
A number of barriers were identified which impact on a holistic approach to IM in Construction
Organisations grouped under the four subcategories below.
Organisational Barriers Project specific needs take precedence
Any procedure outside of project procedures is perceived as an unnecessary task with one interviewee observing "they see the organisational way of doing things as needless red tape, where as the project is for client then of course I'll do that". This strictly project-to-project view implies that a holistic project agnostic approach, while adding value to the company in the long term, is seen as an immediate hindrance and therefore is not as easily justified or adopted. Tight project deadlines also create very little room for additional tasks that fall outside the specific needs of a specific project. This, experts explained, limits both the risk tolerance of employees in identifying/complying to new processes and also the rate at which process related innovations are adopted within the organisation. In the words of one interviewee
"You will naturally get barriers because everybody when they get a project is on shorter time frames to deliver it than before. So naturally the resistance is, I know how to do stuff now and you're telling me to reinvent it. That leaves me feeling exposed and that feels like too much risk".
Leadership
Senior leaders in some organisations whilst acknowledging the necessity of improved IM (mainly in response to increasing regulatory requirements) still don't understand what it actually means and how to develop/implement it. Describing this, one interviewee explained "They see the importance of it but I don't think they fully understand it". Similarly, the diverse areas that need to be accommodated in understanding the complexity of the construction process; organisational needs/processes; IM and the right technology tool sets to support these require a different skill set which interviewees identified as uncommon in their organisations.
Limited Resources
The size of the implementation team relative to the task at hand can also limit the rate at which appropriate solutions are identified, developed and implemented. For example, in one organisation Resource constraints and the magnitude of work requires organisations to prioritise areas of importance as in the words of another respondent "there is only so much time in the day you can work on these things so I have to prioritise them so again that is quite challenging".
Content and Technological Barriers Complicated taxonomies
The complexity of projects can result in any taxonomy structure becoming complicated and difficult to 
Square (a software provider). Its all just put it in the dust bin the tags will get you to it".
New forms of content
The continuous emergence of new forms of content such as BIM and GIS create challenges in the way content is currently structured in organisations. A lack of a clear understanding on the structure of these new forms of content and how to develop appropriate taxonomies, technologies and solutions to support them also hinders improved IM practices. A respondent explained "Increasingly we're using 3D at an early stage and at the moment our folder structure and naming convention isn't quite rich enough to capture all of the 3D stuff". The current taxonomies are created to manage documents each of which is treated as a single instance of content. The emergence of single integrated models however makes the taxonomy previously developed no longer sufficient. This creates a problem for organisations unable to grasp how to restructure taxonomies to support this new content type as one interviewee explained "Drawing in 3D, you have got the power to do cuts here or there. So how do you manage the outputs for that? We haven't really thought through that". This also impacts on the use of single enterprise wide solutions to manage all types of data as specialist applications were found to be incapable of being supported by general Document Management solutions.
Inconsistencies in the use of Metadata
Obtaining consistency in the definitions of certain attributes within a metadata/taxonomy structure particularly in large multi-disciplinary organisations can be difficult. This, five of the interviewees explained reflects the diversity of tasks; cultures; clients and markets their respective organisations worked in (all of which are constraining factors 
Poor performing Technology
Even where the solution has been implemented, interviewees explained that technologies implemented often end up "not doing exactly what they wanted it to do". It remained unclear to the researcher if this was due to the organisations not being clear about their original requirements; limitations in the ability of the technology to do what it said it would do; or expectations not being effectively managed through the procurement process, all of which can affect the perception of adequacy. Implicit in this is also an apparent lack of confidence from end users in the ability of the IT systems to support defined strategies.
This was reinforced by a respondent who stated "I think another thing is that we're talking about an IT system at the end of the day. Its never going to be perfect, you're always going to have down time; you're always going to have a server over heating or something". While for this organisation none of these problems have actually materialised, it was observed that all interviewees anticipated failure or inadequacy in the performance of IT systems, impacting on their confidence to implement a holistic strategy. Some problems however do materialise and as one interviewee explained, it is to be expected. 
Skills Shortage
There is a shortage of professionals with the requisite skill sets to enable organisations develop and 
Nature of Construction Projects
The nomadic project based nature of the Construction Industry, its resultant ways of working and the project specific standards that inevitably emerge, is often at conflict with the solutions developed to be applied internally within organisations. As one interviewee explained, organisations partnering on a project are faced with this challenge because "they all have their own different dynamics and whilst we have our own internal standards, so do all of those organisations". This is particularly the case in the use of naming conventions and folder structures (or taxonomies) where as one expert put it, they often "just have to go with the flow" and by so doing undermine any established company procedures. This does not imply a dependence on bespoke technological solutions but instead the need for solutions which align with and conform to the specific needs and business model of the organisation.
Poor sharing culture
The uptake of such an integrated vision is dependent on a willingness to share information, a culture which sometimes can be lacking within organisations. Industry based organisations. This is also reflective of the fact that strategies developed are likely to be so context specific that maturity is not a measure of appropriateness but a measure of how aligned the strategies are to the core strategic drivers for each organisation.
The Constraining Factors also affect each organisation in a different way resulting in differences in the type of solutions required and the modes of implementation (also making a like for like comparison inappropriate). Context specific factors often need to be accounted for in developing and implementing an IM strategy. These factors could range from the Constraining Factors which shape the exact nature of the strategy vis-à-vis the strategic needs of the organisations, to include solutions developed in response to specific barriers. For example, organisations which deployed Enterprise Content Management (ECM)
solutions were not extending its use to CAD files (both 2D and 3D models) due to the perceived inability of standard ECM systems to adequately manage large CAD files. The findings therefore illustrate that defining a single approach to managing information using a single enterprise wide system across multidisciplinary organisations can be both impractical and undesirable. As the Constraining Factors show, certain organisational, technological and environmental factors emerge which will require an approach focussed enough to align/support the overall corporate business strategy yet flexible enough to accommodate the differing needs of specific discipline groups. This also reflects the fact that despite often differing needs which make standardisation difficult, there are sufficient commonalities between diverse disciplines and processes within organisations which create both a need for and the basis of a holistic approach. Thus rather than a single approach, organisations instead require a 'unified approach' which focus on integration while remaining tailorable to the distinct tasks, projects, sectors, countries and products across the organisation.
The themes identified here are similarly identified in existing literature on IM albeit in diverse publications not particularly aimed at the Construction Industry. In a study of engineering SMEs Hicks et al (2006) identified a number of issues which impact on IM. The study focused on the barriers to IM and did not include constraining factors or drivers. The barriers were also focused more on IS and IT rather than purely IM or its organisational dimension. Similarly, Earl & Feeny (1998) identify the four strategic imperatives (drivers) for Strategic Information Management within organisations (particularly global organisations) as global efficiency; enable local responsiveness; transfer learning and enable external alliances (collaborative working across multiple organisations). While the drivers identified in that study are similar to the findings here, new themes have been identified here which are absent from that study.
These findings are also context specific reflecting the peculiarities of the UK Construction Industry.
The themes which emerged from this study are organisational with limited technology related drivers, barriers or constraining factors. This re-emphasises that IM unlike IS or IT is not a technological issue.
Indeed the challenge for organisations is having the right capabilities to appraise their strategic information needs; develop appropriate holistic solutions to support these; implement the strategy effectively and maintain it through its lifecycle. Appropriate technology can then be selected to best support the defined strategy as similarly observed by Gyampoh-Vidogah and Moreton (2003) as well as Hjelt and Bjork (2006) .
CONCLUSION
This paper presents the findings from an investigation into the nature of IM in the UK Construction
Industry reflecting the multidimensional nature of a holistic approach. The findings highlight the significance of an organisational perspective on IM and the increasing emphasis practitioners are placing on how information can be better managed to support their core processes. The findings also highlight that despite progress, organisations within the industry are hindered by the shortage of the right skills to effectively analyse and understand the various facets of a holistic approach to IM and hence develop appropriate solutions to meet their needs. Clear inter-relationships exist between the various themes identified in this study. For example, the cost of a solution is perceived as a barrier relative to the earning power of the organisation; the functionality of the system being procured; the business process for which the technology is intended and the perceived value of the innovation for the business. This interconnectedness between the various themes provides a more complete understanding of the themes and their influence on IM.
The themes are also defined by or influenced by external factors, in particular, the wider industry in which the organisations are based. The Construction Industry, its people, structure and working practices invariably influences the very nature and outcome of any strategy. For example, product improvement as a driver places emphasis on the need to improve both the quality of services the organisation offers as well as the final product or built form emanating from actual construction activities. Thus, while all the themes provide a better understanding of IM in the Construction Industry, they are all in turn a product of the specific context of the organisations as being in the Construction Industry.
The findings highlight areas in which further research is required. Despite a realisation of the need to improve IM, the findings show that organisations within the UK Construction Industry do not have the requisite capabilities to effectively develop well aligned holistic IM strategies that support their overall operations. Further research is required to develop appropriate toolkits to enable organisations appraise their needs vis-à-vis the drivers, understand their current context; and then translate the outcome into targeted solutions that add value for their respective organisations. Further research is also required to develop appropriate measurement criteria for determining the effectiveness of IM strategies in organisations, not focused on the targeted implementation of technology but on assessing the 'suitability' of the strategy for supporting business processes.
In the future, it is anticipated that information will continue to emerge as critical to innovation and operation in organisations. New types of content and technological innovations will also demand new ways of working. Organisations able to better structure themselves to best leverage this information will emerge with greater competitiveness. Thus a holistic approach, defined by the themes identified in this study will undoubtedly be important in improving collaborative working and the operational effectiveness of Construction Industry based organisations.
